Benefits produced by
introductions have come at considerable cost tions have been described as the Frankenstein effect by Moyle et al. (1986) . Although the most serious, or at least most widely reported, effects appear to be on native fish populations, other organisms also may be affected by introduced species. In this article, we document particularly widespread changes cascading through the food web of the Flathead River-Lake ecosystem (Figure 1 ) after the introduction of the opossum shrimp (Mysis relicta). Owing to predation by the shrimp, copepod and cladoceran zooplankton populations declined dramatically, contributing to the collapse of an important planktivorous fish population. Loss of this formerly abundant forage fish caused displacement of birds and mammals that had fed on them in an upstream tributary within Glacier National Park.
Shrimp introduction
Opossum shrimp are small, 1-2-centimeter-long, cold-water crustaceans that carry their young in a brood pouch, hence their name. They are native to a limited number of large, deep lakes in North America and coastal Sweden (Lasenby et al. 1986 ). In 1949, the shrimp were introduced experimentally into Kootenay Lake, British Columbia, with the intention of enhancing rainbow trout. However, they were largely responsible for a dramatic increase in the growth rate and size of kokanee salmon (Oncorhynchus nerka; Northcote 1972 Northcote , 1973 . After this initial introduction, opossum shrimp were stocked into more than 100 lakes in the northwestern United States and Canada, primarily to stimulate production of kokanee ( However, recent experiments indicate that increased phytoplankton production after the appearance of opossum shrimp is not due to declines in zooplankton grazing pressure in Flathead Lake, but rather is related to increased nutrient loading.1 Thus it appears that the phytoplankton community in Flathead Lake is regulated largely by "bottom-up" controls (nutrients), whereas top-down controls, involving changes in the upper trophic levels, may play a larger role in regulating phytoplankton production in eutrophic lakes.
Impact on fish
Although top-down effects extending to the phytoplankton are not apparent in Flathead Lake, the effects of predation by opossum shrimp on the zooplankton are widespread and have carried over to upper trophic level organisms, including the kokanee salmon. Kokanee (landlocked sockeye salmon) were introduced into Flathead Lake in 1916, and thereafter they replaced the native westslope cutthroat trout as the dominant sport fish (Tables 1 and 2 
Impact on birds and mammals
Collapse of the kokanee population has affected other components of the food web, including the wildlife on tributaries of Flathead Lake. The most intensely studied location, McDonald Creek (Figures 1 and 2) , attracted each autumn a spectacular diversity and abundance of birds and mammals, which fed on spawning kokanee, their carcasses, and kokanee eggs. 
The future
We expect that the Flathead Lake food web will shift from pelagic kokanee toward benthic-feeding fish species, which can exploit the abundant daytime opossum shrimp concentrations on the lake bottom (Figure 5) . Already, it appears that two such species, lake whitefish (Coregonus clupeaformis) and small-sized lake trout, have become more abundant in Flathead Lake, as has been reported in other lakes after the introduction of opossum shrimp (Morgan et al. 1978, Wydoski and Bennett 1981) . We suspect that enhanced survival and growth of young lake trout, as a result of the opossum shrimp introduction, may have contributed to the kokanee decline, because lake trout prey heavily on kokanee.
Although the mean size of lake trout appears to have declined after the introduction of opossum shrimp, the smaller lake trout are more desirable to some anglers. When the larger lake trout fed on kokanee, they had an oily taste. Many of the smaller lake trout caught recently seem less oily, presumably due in part to their consumption of opossum shrimp. However, trophy lake trout (10-20 kg) currently appear to be less abundant than in years when kokanee were abundant. We do not know the impact of opossum shrimp on important native sportfish in Flathead Lake, including bull trout (Salvelinus confluentus) and westslope cutthroat trout.
After peaking in 1986, opossum shrimp densities have declined for three successive years (Figure 4) , apparently due to predation from the newly expanding fish populations, as well as reduced prey availability (Figure 3) . Several cladoceran species have reappeared in the last two years, presumably in response to the reduced abundance of opossum shrimp.
We expect that opossum shrimp and zooplankton populations will continue to exhibit cyclic oscillations characteristic of some predator-prey interactions. If predation on opossum shrimp by other fish species continues to intensify, further reducing the densities of this kokanee competitor, then kokanee populations may respond to a limited extent. Such trends have not been observed elsewhere, however.
It is likely that many bald eagles gradually will shift their southward migration route away from the immediate area of McDonald Creek in search of alternate prey. However, because McDonald Creek is within a well-established raptor migration corridor, we expect that some eagles will continue to use this route.
Although the Flathead ecosystem, which includes much of Glacier National Park, is considered relatively pristine and largely undisturbed (supporting a natural assemblage of only 10 native fish species), it has been perturbed over the years through introductions of at least 17 nonnative fish (Table 2), crayfish (Orchonectes virilis), and most recently opossum shrimp. The practice of stocking nonnative species, in Flathead Lake and around the world, has been a cornerstone of fisheries management for many years. Some introductions have resulted in popular sport fisheries, whereas others have produced inadvertent benefits, such as the opportunity for bald eagles to prey on introduced kokanee in Glacier National Park.
Nevertheless, many of the perceived benefits of nonnative introductions are short-lived due to instabilities in disturbed food webs, such as the loss of bald eagle/kokanee congregations in Glacier National Park and the eventual decline in the kokanee fishery in Kootenay Lake. More important, the benefits produced by introductions have come at considerable costs, including loss or reduction of many native species, a public largely uninformed about the value of nongame species and natural biodiversity because the management agencies have typically stressed only the benefits of the new species, and numerous management problems created by unstable fish populations and food webs ).
In recent years, many agencies have adopted more conservative policies regarding introduction of nonnative species; nevertheless, introductions continue at an alarming rate. Some are intentional (via agency efforts or illegal fish plantings by private citizens), and some occur via accidental means, including downstream drift or even accidental transport on boats, as evidenced by the recent discovery in the Laurentian Great Lakes of nuisance zebra mussels (Dreissena polymorpha) and a predatory cladoceran (Bythetrephes cederstroemi) apparently released in ballast water from ships traveling from Eurasia (Lange and Cap 1986, Roberts 1990). We encourage stricter controls aimed at preventing further introductions, particularly until we can predict cascading effects within food webs of aquatic ecosystems. 
